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(54) RUBBER COATED STRAND, BELT, PLY, TIRE USING IT, PRODUCTION DEVICE AND METHOD 
FOR THEM .-• - . 



(57) A strand 41, which is formed by twisting fila- 
ments 41a, is inserted through an untwisting device 48. 
The filaments 41 a are untwisted and a predetermined 
space S is formed between the filaments'. In this state, 
a rubber membrane coating is formed on the periphery 
of each filament 41 a. Then, the filament is retwisted to 



form a rubber membrane coated strand 59: Therefore, 
the rubber membrane coated strand 59 has a predeter- 
mined strength against external force and is adequately 
adhered to the rubber so that the rubber membrane 
coated strand resists corrosion, absorbs vibration, and 
suppresses f rictional heating A belt and a ply, which use 
the strand; are provided: ; ^ r V 



Fig.1 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a rubber mem- 
brane coated strands, belts and a ply or plies that use 
the rubber membrane coated strands, and a tire that us- 
es the belts and the ply or plies. The present invention 
also pertains to an untwisting device used for manufac- 
turing the rubber membrane coated strands, and a man- 
ufacturing apparatus for the rubber membrane coated 
strands, which is provided with the untwisting device. 
The present invention further relates to a manufacturing 
method for the rubber membrane coated strands, a 
manufacturing method for the belts and the pry or plies 
that use the rubber membrane coated strands, arid a 
manufacturing method for the tire that uses the belts arid 
the ply or plies. 

BACKGROUND ART 

[0002] Typical steel cable that is used to reinforce 
tires is formed of a strand. The strand is made by twisting 
steel filaments A rubber membrane coated cable is 
formed by coating the periphery of a group of strands 
with rubber The rubber membrane coated cable is used 
to reinforce a carcass and a belt of a tire. 
[0003] Accordingly, it is required that the rubber be ad- 
hered to the peripheral surfaces of each filament of the 
strand in a chemically optimal manner when the steel 
cable is used as the rubber membrane coated cable. It 
is also required that the rubber penetrate between the 
filaments without any space: ft the adhesion of the 
strands and the rubber is poor or the rubber has not 
penetrated in the strands adequately, and such a rubber 
membrane coated cable is used for a tire, the strand and 
the rubber may separate during travel of a vehicle. In 
this case, spaces may appear along the strand: When 
such spaces appear, water, which penetrates from cuts 
in the rubber, enters the spaces and causes rust 
throughout the length of the filaments. This decreases 
the strength of the rubber merr^rane coated cable arid 
may cause early separation of the strands and the rub- 
ber. 

[0004] If the rubber does not penetrate in the strands 
adequately the strength of the rubber membrane coat- 
ed cable made of strands deteriorates. To compensate 
for the deterioration of the strength, it is required to in- 
crease the number of strands by a number that corre- 
sponds to the predicted amount of deterioration. This 
increases the weight of the tire. Also, if the strands and 
the rubber are not adequately adhered to each other, 
the time lag is caused in the integrated movement of the 
strands and the rubber. The time lag, or the play, hinders 
the driving stability and increases the energy loss. 
[0005] In order to eliminate such problems, steel ca- 
bles disclosed in Japanese Examined Patent Publica- 
tion 7-18103 (first prior art), Japanese Unexamined Pat- 



ent Publication 10-88488 (second prior art), and Japa- 
nese Examined Utility Model Publication 3-11276 (third 
prior art) are proposed. 

[0006] In the first prior art structure, curved portions 
5 and uncurved portions are repeatedly formed in the hel- 
ical direction on at least one of the filaments that forms 
a strand. The curved portion and the uncurved portion 
form spaces between the filaments for the rubber to pen- 
etrate. 

10 [0007] In the second prior art structure, one core fila- 
ment, which is positioned in the center of the filaments 
of a strand, is a flat filament that has a continuous wave 
along the length of the filament. The core filament forms 
spaces to allow the rubber to penetrate between the fil- 

15 aments. 

[0008] In the third prior art structure, a groove is 
formed on the peripheral surface of each filament of the 
strand and extends along the length of each filament. 
The rubber penetrates via the groove of each filament. 
Thus, each filament and the rubber are adhered ade- 
quately and the rubber penetrates between the fila- 
ments adequately. ; *' 

[0009] The prior art structures have the following 
problems. 

[0010] In the first and second prior art structures, at 
least one of the filaments has a deformed portion along 
its length. Therefore, the filament has different charac- 
teristics from the other filaments Thus, when an exter- 
nal force is applied to the filaments, the force is riot sup- 
ported by each filament equally. In other words, the fil- 
aments must be provided with more strength than would 
be required in • the absence of the deformed portion. 
When applying rubber membrane coating to the strands 
with a rubber extruder, axial tension is applied to the 
strands. Thus, amount of displacement at a deformed 
part of a particular filament under static press uresis not 
guaranteed after the rubber memb rane is coated 
[0011] In the thinj prior art structure, since a portion 
of the circular cross-section of each filament is missing, 
the tensile strength per unit of cross-sectional area of a 
strand decreases significantly in addition; the twisting 
and bending properties of the filaments deteriorate sig- 
nificantly. - ., , 
[0012] Accordingly; it is an objective of the present in- 
vention to provide a rubber membrane coated strand 
that has a predetermined strength against external force 
and is adequately adhered to the rubber so that the rub- 
ber membrane coated strand is rust-free, absorbs vibra- 
tion, and suppresses frictional heating. 
[0013] •!; Another objective of the present invention is to 
provide belts and a ply or plies, which use the rubber 
membrane coated strand, and a lightweight tire that em- 
ploys the belts arid the ply or plies and improves driving 
stability and comfort. 

[0014] The other objective of the present invention is 
to provide an untwisting device suitable for the manu- 
facturing of the rubber membrane coated strand, and a 
manufacturing apparatus for the rubber membrane 
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coated strand that is provided with the untwisting device. 
[0015] A further objective of the present invention is 
to provide a method for manufacturing the rubber mem- 
brane coated strand, a method for manufacturing the 
belts and the ply or plies continuously after manufactur- 5 
ing the rubber membrane coated strand, and a method 
for manufacturing the tire using the belts and the ply or 
plies. 

DISCLOSURE OF THE INVENTION 1<> 

[0016] To achieve the foregoing objective, the first 
embodiment of the present invention provides a strand, 
which is formed by twisting filaments. The strand is char- 
acterized in that each filament is untwisted and spaced is 
at a predetermined distance from one another. In this 
state, rubber membrane is applied to the periphery of 
each filament. Then, the filament is retwisted. 
[0017] Each filament is preferably made of metal ma- 
terial. 20 
[0018] Each filament may be made of polymeric ma- 
terial.. ■ . . ^.j: 

[0019] A priming treatment is preferably performed on 
each filament. 

[0020] , The rubber membrane coating may be applied ^5 
to the entire group of strands so that the strands form a 
ribbon.- 

[0021] The belt may be manufactured using a ribbon- 
like rubber membrane coated strand. 
[0022] The ply may be manufactured using the rib- 30 
bon-like rubber membrane coated strand. 
[0023] ; The tire may be manufactured using at least 
one of the belt and the ply 

[0024] According to another embodiment of the 
present invention, an untwisting device for the strand is 35 
obtained by forming paths in a rotor substantially along, 
the axial direction. The rotor is rotatable about an axis. , 
Each filament of the strand is separated and inserted 
through the path. 

[0025] An untwisting device for the multiple-layer 40 
strands is obtained by fomiing paths in rotors substan- 
tially along the axial direction. The rotors are rotatable 
about the same axis. Each filament of the strand is sep- 
arated and inserted through the paths. .. . 
[0026] Rotating means may be provided to apply a ro- 45 
tational force to the rotor in the direction of twisting. 
[0027] Rubber supplying means is provided down- 
stream of the strand with respect to the untwisting de- 
vice. The rubber supplying means applies the rubber 
membrane coating to the periphery of each untwisted 
filament: This fornis the manufacturing apparatus for the 
rubber membrane coated strand. v 
[0028] According to another embodiment of the 
present invention, a manufacturing apparatus for rubber 
membrane coated strand is provided. The manufactur- 55 
ing apparatus is obtained by supplying the rubber mem- 
brane coating to the strand, which is formed by twisting 
filaments. The manufacturing apparatus includes rub- 



ber supplying means, guiding means, and untwisting 
means. The rubber supplying means includes a contain- 
er for liquefied rubber. The guiding means guides the 
strand to run through the rubber supplying means. The 
untwisting means untwists each filament so that the rub- 
ber membrane is coated all around each filament when 
the strand is guided through the rubber supplying 
means. 

[0029] Twisting means may be provided for twisting 
the untwisted filament. 

[0030] Pretreatment means for performing pretreat- 
ment on the strand may be provided upstream of the 
rubber supplying means. 

[0031] Post-treatment means for performing post- 
treatment on the strand may be provided downstream 
of the rubber supplying means. 
[0032] According to the manufacturing method ^ 
rubber membrane coated strand of the present inven- 
tion, the strand, which is formed by twfeting filariients, is 
untwisted so that a predetermined space is formed be- 
tween each filament. In this state, the rubber membrane 
coating is applied to the periphery of each filament. 
Then, the filament is retwisted. 

[0033] The rubber membrane coating may be applied 
on the group of strands so that the strands form a ribbon. 
[0034] The belt may be manufactured using the: rib- 
bon-like rubber membrane coated strand manufactured 
by such manufacturing method. f 
[0035] The ply may be manufactured using the rib- 
bon-like rubber membrane coated strand. 
[0036] The priming treatment may be performed on 
the filaments before rubber membrane is coatea\ 
[0037] The tire may be manufactured using at least 
one of the belt and the ply manuf actured by the above 
method. ...... ...... : .. c - . v ^ " ; , • v > : . 

[0038] A tire may be manufactured using a rubber 
membrane coated strand. The rubber membrane coat: 
ed strand is manufactured by untwisting the strand, 
which, is formed by twisting filaments, to form a prede- 
termined space between the filaments. The rubber 
membrane coating is applied to the periphery of each 
filament in this state. Then, the filaments are retwisted. 
[0039] According to the present invention, the fila- 
ments are reliably kept twisted. Thus, the present inven- 
tion provides the rubber membrane coated strand that 
has a predetermined strength against external force. 
The rubber membrane coated strand is also adequately 
adhered with the rubber. The rubber membrane coating 
is applied to the strand when the filaments are untwist- 
ed. Therefore, the rubber membrane cpating is effec- 
tively applied to the filaments without forming space? 
between the filaments. Therefore, the invention pre- 
vents water from entering through a cut in the rubber 
from causing rust throughout the length of the filaments. 
In other words, the invention, provides an improved cor- 
rosion-resistant rubber-coated strand. Further, since a 
rubber layer is between the filaments, the invention ab- 
sorbs vibration. The invention suppresses the frictional 



5 



EP 1 172 476 A1 



6 



heating that is produced by direct contact between the 
filaments. 

[0040] A priming treatment is performed on each fila- 
ment. Therefore, the rubber adheres well to the fila- 
ments. Thus, the quality of the strand, or the resulting 5 
tire is improved. 

[0041] The rubbermembrane coating is applied to the 
group of strands so that the strands form a ribbon. 
Therefore, a ribbon-like rubber membrane coated 
strand, which is formed of strands, is obtained. 10 
[0042] Paths are formed in a rotor substantially in the 
axial direction, the rotor rotates about an axis. Each fil- 
ament of the strand is separated and follows a path. Ac- 
cordingly, the strand, which is formed by twisting fila- 
ments, is untwisted and a predetermined space is is 
formed between the filaments with a simple structure. 
[0043] The rotating means is provided to apply rota- 
tional force to the rotor in the direction of twisting. Thus, 
even when the filaments do not retwist due to their own 
elasticity after being untwisted, the filaments are reliably 20 
retwisted by the rotation of the rotor" 
[0044] A rubber membrane coating means is provided 
downstream of the untwisting device. The rubbermem- 
brane coating means applies the rubber membrane 
coating to the periphery of each filament of the untwisted 25 
strand? Therefore^ the rubber mernbrahe coating is ap- 
plied to the periphery of each strand while the strand is 
untwisted by the untwisting device. 
[0045] The pretreatment means for performing pre- 
treatment on the strand is upstream of the rubber sup- 30 
plying means . Thus , the layer of rubber membrane coat- 
ing is reliably applied to the periphery of each filament 
of the strand: 

[0046] Trie post-treatment means for performing 
post-treatment on the strand is provided downstream of 35 
the rubber supplying means. Therefore; the layer of rub- ••• 
ber membrane coating is quickly formed on the rienpfr 
ery of each strand Thus, the efficiency is improved. 
[0047] As a result ,lhe invention allows manufacturing 
of a lightweight tire, which' improves drwng stabi 
vehicle comfort. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0048] *5 

Fig. 1 is a cross-sectional view of a manufacturing 
apparatus for a rubber membrane coated strand ac- 
cording to ai first embodiment. 

Fig 2 is a perspective view ilkistratihg an untwisting s° 
device of the strand manufacturing apparatus of 

Fig: 1. 

Figs. 3 (a), 3 (b), 3 (c), and 3 (d) are enlarged cross- 
sectibhal views taken along lines 3a-3a, 3b-3b, 3c- 
3c, and 3d-3d in Fig. 1 illustrating a manufacturing 55 
process of a rubber membrane coated strand ac- 
cording to the strand manufacturing apparatus of 
Fig 1. 



Fig. 4 is a cross sectional view of a manufacturing 
apparatus for a rubber membrane coated strand ac- 
cording to a second embodiment. 
Fig. 5 is a perspective view illustrating an untwisting 
device according to a third embodiment. 
Figs. 6 (a) to 6 (d) are cross-sectional views illus- 
trating a manufacturing process of the rubber mem- 
brane coated strand using an untwisting device of 
Fig. 5 in correspondence with Figs. 3 (a) to 3 (d). 
Fig. 7 is a front view of a manufacturing apparatus 
of a ribbon-like rubber membrane coated strand ac- 
cording to a fourth embodiment. 
Fig. 8 is a plan view of the ribbon manufacturing ap- 
paratus of Fig. 7. 

Fig. 9 is an enlarged cross-sectional view illustrat- 
ing a part of a rubber membrane coating chamber 
in the ribbon manufacturing apparatus of Fig. 7 
Fig. 10 is a longitudinal section illustrating a pre- 
heating chamber and a drying chamber of the rib- 
bon manufacturing apparatus of Fig. 7. 
Fig 1 i is a cross-sectional view of the preheating 
chamber and the drying chamber in Fig. 10. 
Figs. 12 (a) to 12 (d) are enlarged cross-sectional 
views taken along lines 12a-12a, 12b-12b, 12c-12c; 
and 12d-12d in Figs. 7 and 9 illustrating a ribbon 
manufacturing process of the ribbon rnari ufacturirig 
apparatus in Fig. 7. 

Fig. 13 is a front View of a belt manufacturing appa- 
ratus for manufacturing a belt from the ribbon; which 
is manufactured by the nbboh manufacturing appa- 
ratus in Fig. 7\;^^-^^ : y- -w-v-^ - 
Fig, 14 is a plan view of the belt manufacturing ap- 
paratus of Fig. 13. ^ 
Figs. iS (a) to 1 15 (c) are plan views illustrating a 
winding drum used for manufacturing an internal 
b&ltW the belt manufacturing^ 
and a manufacturing process of the internal belt. 
Figs. 16 (a) to 16 (c) are plan views illustrating a * 
winding drum used for manufacturing an external 
belt ih the belt manufacturing apparatus of Fig. 13 
and a manufacturing process of the external belt 
Fig 17 is^ a front view of a man u factu ring apparatus 
for a I rib6bh-iike K r uBbir f r|i^^hie coated strand 
according to a fifth embodiment 
Fig: 18 is a plan view of a ribbon mariufacturirig ap- 
paratus of Fig:^ 17^ ^ ■ 
Fig. 1 9 is an enlarged cross-sectional view illustrat- 
ing a part of a rubber membrane coating chamber 
in the ribbon manufacturing apparatus of Fig: 17. 
Figs: 20 (a) to 20 (d) are enlarged cross-sectional 
views taken along fines t 

and 20d 20d in Figs. 1 7 and 1 9 illustrating a ribbon 
mariufacturirig process of the ribbon manufacturing 
apparatus of Fig. 17. " - / 

Fig: 21 is a front view of a ply manufacturing appa- 
ratus for manufacturing a body ply from the ribbon 
manufactured by the ribbon manufacturing appara- 
tus of Fig. 17. 
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Fig. 22 is a plan view of the ply manufacturing ap- 
paratus of Fig. 21 y 

Figs. 23 (a) and 23 (b) are plan view and side view 
illustrating a manufacturing process of the body ply 
Figs. 24 (a) to 24 (c) are also side views illustrating 5 
the manufacturing process of the body ply. 
Fig. 25 is a cross-sectional view illustrating a man- 
ufacturing apparatus of a rubber membrane coated 
strand according to a sixth embodiment. 
Fig. 26 is a cross-sectional view of a manufacturing 10 
apparatus for a ribbon-like rubber membrane coat- 
ed strand according to a seventh embodiment. 
Fig. 27 is a cross-sectional view illustrating a man- 
uf actu ri ng apparatus of a rubber membrane coated 
strand according to an eighth embodiment. 
Fig. 28 is a plan view illustrating the important por- 
tion of the strand manufacturing apparatus of Fig. 

27. , -.. ; , .. , ' 

Fig. 29 is a side view illustrating an untwisting de- 
vice according to a ninth embod}nient . , _. 2° 
Fig: 30 is a cross-sectional view taken along line 
30-30 in Fig. 29. A V : ; i ; ; v 
Fig. 31 is a cross-sectional view illustrating a struc- 
ture of a tire using the rubber membrane coated 
strand or the ribbon manufactured in each embod- ^5 

iment. ■• : - ^..^.^V'.'.ulv.v . W- ! r ^jy.^*^ 

Fig. 32 is a cross-sectional view illustrating a struc- 
ture of a tire different from that of Fig. 31. 
Figs 33 (a) and 33 (b) are perspective views illus- u 
trating a belt used in the tire shown in Figs. 31 or 32. 30 
Figs. 34 (a) and 34 (bX are perspective yiewsiillus- 
trating an edge band used in the tire shown in Figs. , 
31 or 32, ] i 

Figs. 35 (a) to 35 (c) are an enlarged perspective 
views illustrating the structure of the portion indicat- < 35-;. 
ed by X in Figs. 31 and 32, and perspectiye yjews 
illustrating the side- reinforcing pty,and;trie body, ply /; 
used in this portion. 

Figs. 36 (a), to 36 (c) are an enlarged, perspective , 
view illustrating the other structure of the portion in- 4p : 
dicated by X in Figs. 31 and 32,. and a perspective 
views illustrating the side- reinforcing ply and the 
body ply used in thjs portion. - 
Figs. 37 (a) to 37 (c) are an enlarged perspective 
view illustrating different structure of the portion in- 45 
dicated by X in Figs. 31 and 32, and perspective , 
views illustrating the side-reinforcing ply and the 
body ply used in this portion. 

Figs. 38 (a) to 38 (c) are an enlarged perspective 
view illustrating further different structure of the por- so 
tion indicated by X in Figs. 31 and 32, and perspec- 
tive views illustrating the side reinforcing ply and .. ^ a 
the body ply used in this portion. 




BEST MODE FOR CARRYING OUT THE INVENTION 
(First Embodiment) 

[0049] A first embodiment of the present invention will 
now be described with reference to Figs. 1 to 3. 
[0050] As shown in fig. 1 , in a manufacturing appara- 
tus for a rubber membrane coated strand according to 
the first embodiment, a strand 41 is conveyed longitudi- 
nally at a predetermined speed by a conveying mecha- 
nism, which is not shown in the figures. As shown in 
Figs. 1 and 3 (a), the strand 41 is formed by twisting 
three filaments 41a by a known method. The filaments 
41a are made of metal such as steel. Plating, such as 
tinning, is performed as a priming treatment on each fil- 
ament 41a to improve adhesion with the rubber. Each 
filament 41 a has uniform, circular cross section. 
[0051] A preheating chamber 42, which functions as 
pretreatment means, is provided in the conveying pas- 
sage of the strand 41. The preheating is performed on 
the strand 41 in the preheating chamber 42. Instead of 
preheating, the strand 41 may be washed or coated with 
an adhesion accelerator as the pretreatment. 
[0052] A liquid rubber bath 43, which functions as rub- 
ber supplying means, is provided downstream of the 
preheating chamber 42. A pair of upper guide rollers 44, 
45 and a lower guide roller 46 are rotatabiy supported 
in the liquid rubber bath 43. Liquid rubber 47 is stored 
in the liquid rubber bath 43. The lower guide roller 46 is 
immersed in the liquid rubber 47. 
[0053] A rotor 49 of an untwisting device 48 is ar- 
ranged in the liquid rubber bath 43 be(pw the upper 
guide roller 44. The rotor 49 is supported by a bearing 

50 and rotates about an axis that extends in the direction 
in which the strand 41, is conveyed. As shown in Fig. 2, 
the rotor, 49 includes a cylindrical main body 49a, a 
flange 49b formed on one end of the main body 49a, 
and a small diameter projection 49c formed on the other 
end of the main body 49a. 

[0054] Three openings 51 . through which the fila- 
ments separately pass, are formed in the main body 49a 
and the flange 49b of the rotor 49 at a predetermined 
distance from each other Three grooves 52, through 
which the filaments separately pass, are formed on the 
periphery of the small diameter projection 49c of the ro- 
tor 49 at a predeterrnined distance from each other. The 
grooves 52 are connected with the openings 51. 
[0055] As shown in Figs, i and 3 (b), the strand 41 
passes through the upper guide roller 44. Each filament 
41a of the strand 41 is conveyed through the opening 

51 and the corresponding groove 52 of the rotor 49 of 
the u ntwisting device 48. Thus, each fil ament41 a is par- 
tially untwisted and a predetermined space S is formed 
between the filaments. The strand 41, which passes 
through the rotor 49, is conveyed by means of the lower 
guide roller 46 and the other upper guide roller 45. 
[0056] As shown in Figs. 1 and 3 (c), the strand 41 
passes through the liquid rubber 47 in the liquid rubber 
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bath 43 with the predetermined space S being formed 
between the filaments 41a. Accordingly, a rubber layer 
53 is coated on the periphery of the strand 41 . Each fil- 
ament 41 a of the strand 41 is separated by and passed 
through each opening 51 and the corresponding groove s 
52. Then, the rotor 49 rotates in the direction of twisting 
based on the elasticity of the strand 41. Therefore, the 
filaments 41 a are retwisted by their own elasticity before 
the strand 41 reaches the lower guide roller 46 
[0057] A drying chamber 54, which functions as post- *o 
treatment means, is provided next to the liquid rubber 
bath 43 downstream of the conveying passage of the 
strand 41. After the filaments 41a of the strand 41 are 
coated by the rubber layer 53, the filaments 41a pass 
through the drying chamber 54. Therefore, the rubber *5 
layer 53 on the filaments 41a is dried. 
[0058] A rubber extruder 55, which functions as rub- 
ber supplying means, is provided downstream of the 
drying chamber 54. A strand guide 56 is located at the 
inlet of the rubber extruder 55. A mouthpiece 57 is lb- 20 
cated at the outlet of the rubber extruder 55. As shown 
in Figs 1 and 3 (d), the filaments 41a are retwisted by 
their own elasticity Then, the strand 41 is conveyed 
passing through the rubber extruder 55 Thus, a rubber 
coating layer 58 is formed on the entire periphery of the 25 
strand 41 As a result, a rubber coated strand 59 is man- 
ufactured. 

[0059] Accordingly, the manufacturing apparatus for 
the rubber membrane coated strand is capable of con- 
tinuously manufacturing the rubber membrane coated 30 
strand 59 That is; the strand 41' is conveyed in the Ion- ^ 
gitudinal direction through the rotor 49 of the untwisting 
device 48, the liquid rubber bath 43, and the rubber ex- 
truder 55 Duhng this process, the rubber layer 53 is ap- 
plied to the periphery of each filament 41a Then; the 35 
rubber coating layer 58 is formed on the entirepei^hery 
of the strand 4i . 

[0060] the first embodiment provides following ad- 

vantages, 

[0061] (1 ) In the apparatus for manufacturing the rub 1 
ber membrane coated strand of the first embodiment, 
the strarict 41, which is'fbrnW by twisting metal filaf- " * 
ments 41a! is conveyed in the longitudinal direction 
through the rotor 49 of the untwisting device 48. the fil- 
aments 41 a are untwisted and the predetermined space *5 
S is formed between the filaments In this state, the 
strand 41 passes through the liquid rubber 47 in the liq- 
uid rubber bath 43 Thus, the rubber layer 53 is formed 
on the periphery of each filament 41 a Afterthe filaments 
41a are retwisted by thbif own elasticity, th^ strand 41 
passes through the rubber extruder 55 so that the rubber 
coating layer 58 is formed oh the entire outer surface of 
the strand 41 . As a result, the rubber membrane coated 
strand 59 is manufactured. 

[0062] Accordingly, since each filament 41 a is twisted 55 
eq ually, each fi lament 41 a supports an external force 
equally Therefore, it is not necessary to provide the 
strand 41 with more than an expected level of strength. 



The strand 4 1 is provided with a predetermined strength 
against external force. Thus, the weight of a resulting 
tire is reduced The rubber membrane coated strand 59, 
in which the filaments 41 a of the strand 41 and the rub- 
ber are adequately adhered, is obtained. Also, the entire 
strand 41 is coated with the rubber membrane layer 58 
after each filament 41 a is coated with the rubber layer 
53, which leaves no space between the filaments Thus, 
as shown in Fig. 12, there is no space between the fila- 
ments 41 a of the strand 41 . Accordingly, water does not 
penetrate the strand 41 . Thus, the invention provides an 
improved corrosion -resistant rubber coated strand Fur- 
ther, since the filaments 41 a are separated by the rubber 
layer 53, the strand absorbs vibration . The strand also 
suppresses frictional heating produced by direct contact 
between the filaments 41 a. ! 
[0063] (2) In the apparatus for manufacturing the rub- 
ber membrane coated strand of the first embodiment, 
the untwisting device 48 included the rotor 49, which is 
rotatably arranged along ah axis that extends in the di- 
rection that the strand 41 is conveyed. The openings 51 
and the grooves 52 are formed in the rotor 49 so that 
each filament41a is separated and passes through; The 
simple structure of the untwisting device 48 allows easy 
f o rmatibn of t he predetermi hed space S between the un- 
twisted filaments 41a. Accordingly, the rubber layer 53 
is formed on each filament 41 a equally while the space 
S is being formed. 

[0064] (3) In the apparatus for manufacturing the rub- 
ber membrane cb the first embodiment; 
the preheating chamber 42 is provided upsfrearh of the 
liquid rubber bath 43. The strand 41 is preheated before 
passing through the liquid rubber 31 . Therefore, the liq- 
uid mbber 3l is reliably coated on the periphery of the 
fiiamerits 41a of the strand: Thus, the rubber layer 53 is 
equally and firmly formed 1 ' " v n ' J : ' ; - V.'* i ; 
[0065] i (4) In the appar^tus^ 
ber membrane coated strand of the f^ 
the drying chamber 54 for drying the rubber layer 53 on 
the periphery of the filaments 41 a is downstrearri of the 
liqukJ rubber bath 43 Therefore, the rubbef layer 53 in- 
completely dried so that the rubber layer 53 is Hrrhiy ad- 
hered to the periphery of the filaments 41 a. Further- 
more, dry ing trie rubber layer 53 prevents the rubber lay- 
er 53 from mixing with the rubber membrane layer 58, 
which is formed by the mbber extruder 55. Accordingly, 
the function of the rubber membrane coating layer 58 is 
fully effective. 

(Second Embodiment) 

[0066] A second embodiment of the present invention 
will now be described. The differences from the first em- 
bodiment will mainly be discussed below. 
[0067] In the second embodiment, as shown in Fig. 4, 
the strand 41 is formed by twisting three filaments 41b 
by the known method. The filaments 41b are made of 
polymeric material such as polyester and nylon. An ad- 
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hesive coating is applied to each filament 41 b as a prim- 
ing treatment so that each filament 41b adheres to rub- 
ber adequately. The rotor 49 of the untwisting device 48, 
which has the same structure as that of the first embod- 
iment, is rotatably supported in the liquid rubber bath 43 5 
by means of a metal bearing 61 . A driven gear 62 is fitted 
on the upper end of the liquid rubber bath. 43. A driving 
motor 63 is provided in the liquid rubber bath 43 as the 
rotating means. A driving gear 64, which engages with 
the driven gear 62, is provided on the motor shaft. , 10 
[0068] The strand 41 is separated and conveyed 
through the openings 51 and the corresponding grooves 
52 of the rotor 49 of the untwisting device 48. Accord- 
ingly, the predetermined space S is formed between the 
filaments 4lb ot the strand 41 .Then* the strand 41 pass- is 
es through the liquid rubber 47 in the liquid rubber bath, 
43. Thus the rubber layer 53 is formed on the periphery 
of each filament 41b 

[0069] The strand, 41 is separated and conveyed 
through the openings 51 and the corresponding grooves 2° 
52 of the rotor 49 of the untwisting device 4$. In this 
state, the driving motor 63 rotates the rotor 49 to twist 
the strand 41 by means of the driving gear 64 and the 
driven gear 62. Accordingly, the filaments 41b of the 
strand 41 are twisted ..- 2 $ 

[0070] Thus even if each filament 41b of the strand 
41 is made of polymeric material and the filaments 41b 
are loose, the filaments 41b are firmly twisted by the ro- 
tation of the rotor 49 after passing through the untwisting 
device of the rotor 49 } [;,-. v ;.;/,. ;:/..:,,. ? r :;v, '.^y . : ^?Q.. 

[0071] An adhesive coating is applied to, each filament 
41b as the rubber mem^ Fjg: ; 
4. That is , the strand 41 is. u n twisted by an untwisting 
device 148 In this state, the strand 41 passes through , 
an adhesive bath 143. ThuSi the adhesive is applied ^ 
the peripheral surface of, each filament 41b Then, the 
filaments 4|b are twisted .by a driving, motor 163. The 
strand 41, then, passes through i a drying chamber 154 
and the adhesive is .dried. Accordingly, the adhesive is 
equally applied to tfie entire peripheral surface of each ; 40 
filament 41.b. ^ . 

[0072] Thus, according to the second embodiment, 
the following advantages are provided in addition to the 
advantages described in (1) to (4) of the first embodi- ^ - : 

ment. ; .-v; v- ■.: ;>Y ; ./ : 45 

[0073] (5) According to the apparatus for manufactur- 
ing the rubber membrane coated strand of the second 
embodiment, the driving motor 63 is provided. The driv- 
ing motor 63 applies a rotational force to twist the strand 
41 to the rotor 49 of the untwisting device 48 ; Thus, even p° 
if the filaments 41 b of the strand 41 are made of poly- 
meric material and are not easily retwisted by elasticity 
after being untwisted, the filaments 41b are reliably .. 
retwisted by the rotation of the rotor 49. Instead of the 
strand 41 , which is formed of polymeric material, a 55 
strand formed of thin metal filaments with low rigidity 
may be used. When the rubber membrane coating is 
applied to the latter strand by twisting the filaments as 



above, the latter strand may not be retwisted. In this 
case, the rotor 49 may be rotated in the direction of twist- 
ing as above after the rubber membrane is coated. 

(Third Embodiment) 

[0074] A third embodiment of the present invention 
will now be described with reference to Figs. 5 and 6. 
The differences from the above embodiments will main- 
ly be discussed below. 

[0075] lnthethirdembodiment,asshowninFig.6(a), 
the strand 41 is formed by twisting six filaments 41 a or 
41b about a core filament by the known method. Each 
filament 41 a or 41b is made of metal material or poly- 
meric material. 

[0076] As shown in Figs. 5 and 6 (b), a center opening 
51 A is formed through the center of the rotor 49 of the 
untwisting device 48 so that filaments are separated and 
passed through. Six outer edge openings 51 B are 
formed through the main body 49a and the flange 49b 
of the rotor 49 at predetermined distances from one an- 
other. The outer edge openings 51 b are arranged to sur- 
round the center opening 51 A. Six grooves 52 are 
formed on the periphery of the small diameter projection 
49c of the rotor 49 at predetermined distances from one 
another. Each groove 52 is connected to the corre r 
sponding outer edge opening 51 B. 
[0077] According to the third embodiment, as shown 
in Figs 6 (a) to 6 (d), the strand 41, which is formed by 
twisting seven filaments 41a or 41 b, is conveyed in the 
longitudinal direction. The rubber layer 53 is applied to 
the periphery of each filament 41 a or 41b ijfteh, the rub- 
ber membrane coating layer 58 is applied to the entire 
periphery of the strand 41. As a result; the rubber mem- 
brane coated strand 59 is manufactured. Therefore, ad- 
vantages, which ; are substantially the same as the ad-, 
vantages (t) to (5) of the first embodiment and the sec- 
ond ernbodiment, .are obtained. 

(Fourth, Embodiment) ; ; 

[0078] A fourth embodiment of the present invention 
will now be described with reference to Figs. 7 16:16. 
The differences from the above embodiments will main- 
ly be discussed below. 

[0079] The manufacturing apparatus of the fourth em- 
bodiment includes a first manufacturing apparatus and 
a latter manufacturing apparatus. The first manufactur- 
ing apparatus manufactures a ribbon-like rubber mem- 
brane coated strand as shown in Figs. 7 and 8. The latter 
manufacturing ; apparatus man ufactures a belt contin u - 
ously after the rubber membrane coated strand is man- 
ufactured as shown in Figs. 13 and 14. As shown in Figs. 
7 and 8, the manufacturing apparatus for the rubber 
membrane coated strand includes a bobbin rack, a pre- 
heating chamber 42 as pretreatment means, a liquid 
rubber bath 43 as rubber supplying means, a drying 
chamber 54 as post-treatment means, a rubber extruder 
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55 as rubber supplying means, and a tensile conveying membrane coated strand 72 is described below. As 

mechanism 67. shown in Figs. 13 and 14, the latter manufacturing ap- 

[0080] As for the bobbin rack, eight bobbins 69 are paratus includes a belt manufacturing mechanism 75 

rotatably supported on the rack 68 with a brake. The and a belt forming mechanism 76. The belt manufactur- 

strand 41 is wound around each bobbin 69. The strands 5 jng mechanism 75 manufactures an internal belt 73 and 

41 are formed by twisting filaments 41 a, which are made an external belt 74 from the ribbon-like rubber mem- 

of metal material; as in the first embodiment As shown brane coated strand 72. The belt forming mechanism 76 

in Figs. 7, 8, and 12 (a), when the/ tensile conveying puts the belts 73, 74 on one another to form a predeter- 

mechanism 67 starts operation, eight strands 41 are un- mined shape. 

wound from the bobbins 69. The strands 41 are aligned w [0086] In the belt manufacturing mechanism 75, a pair 

laterally with predetermined spaces between one anoth- of winding drums 78, 79 with different outer diameters 

er. Then, the strands 41 are conveyed in the longitudinal are arranged vertically at a predetermined distance from 

direction at a predetermined speed. one another in the stand 77. Helical gullets 78a and 79a 

[0081] As shown in Figs- 7 to 9, eight combinations of with opposite directions of inclination are formed on the 

guide rollers 44, 45 and 46, and the untwisting device 15- peripheries of the winding drums. The winding drums 

48 are arranged in the liquid ruW>er bath 43 next to each 78, 79 can be reversed about a fulcrum 80 by a reversing 
other in correspondence with the conveying passage of mechanism, not shown in the figures, so that the vertical 
each strand 41. the guide rollers 44, 45 and 46 are positions of the drums are reversed. 

structured in the same way as those of the first embod- [0087] That is, the internal belt 73 and the external 

iment. As shown in Figs 9 and 1 2 (b), bach f Harnerit 4 ia 20 belt 74 are i&atecl one oh the other so that the internal 

of the strand 41 is conveyed through one of the openings belt 73 is on the internal side and the external belt 74 is 

51 and one of the corresponding grooves 52 of the rotor on the external side of the typical tire. Thus, the width 

49 of the untwisting device 48. Thus, each strand 41 is of the internal belt 73 and that of the external belt 74 are 
untwisted and the predetermined space S is made be- different Therefore, the outer diameter of the winding 
tween the filaments 41a 25 drum 78 for forming the interna! belt 73 and that of the 
[0082] In this state, each strand 41 is conveyed winding drum 79 for forming the external belt 74 are dif- 
through the liquid rubber 4/ in the liquid rubber bath 43. ferent. As shown in Figs. 15 (a) and 16 (a), the winding 
As shown in Fig. 12 (c). a rubber layer 53 is formed on drum 78 has the helical gullet 78a, which slopes up to 
the periphery of the filaments 41 a of each strand 41 si- the right, arid the other winding drum 79 has the helical 
multaneously. Furthermore, after the filaments 41 a of 30 gullet 79a, which slopes down to the left: 

each strand 41 pass through the corresponding untwist- [0088] While one of the winding drums 78 or 79 is at 

ing dewe 48, the filaments 41a of each strand 41 are the upper positidri,' the -ribbon-like rubber membrane 

retwiste^d by their own elastic^y " ^ coated strand 72 is guided by a guiding mechanism 81 

[0083] As shown in Figs! 7, 81 0, and 11 , a pair of so thai the strand 72 is wound arburid the periphery of 

rollers 70 and 71 are rotatabry arranged in the preheat- 35 one of the winding drums 78 and 79 so that cohesion 

ing chamber 42 and the drying chamber 54 Multiple occurs between the wraps of the ribbon-like strand 72. 

teeth project from the periphery of each roller 70 and 71 Accordingly; as shown in Figs 15 (b) and 1 6 (b), one of 

at predetermined distances from one another. The two cylindrical wound bodies 82 and 83 with a desired 

strands 41 are conveyed through the preheating cham length is f onhed Then, the vertical position of the wind- 

ber 42 while following the rollers 70 and 71. Thus, the *o ing driims 78, 79 is reversed by the reversing mecha- 

preheatrng is uniformly performed on the entire length nism. Thus, one of the winding drums 78, 79 on which 

of each strand 41 prior to coating the rubber layer 53! the cylindrical wound body 82 or 83 is formed, is located - 

The strands 41 that have been coated with the rubber at a lower position 

layer 53 are conveyed thro^ [0089] Ih tHis state, an edge tape 84 is wound around 

while following the rollers 70, 71 . Thus, the riibbVr layer and adhered to the periphery of the cylindrical wound 

53 on each strand 41 does hot attach to the per^iheral body 82 on the winding drum 78 along the gullet 78a by 

surface of the rollers 70, 71 and the entire length of each a tape winding mechanism, which is not shown in the 

strand 41 is dried uniformly. figures. Then, each cylindrical wound body 82, 83 on 

[0084] A mouthpiece 57, which is smhilar to that of the the corresporiding winding drum 78, 79 is cut along the 

first embodirifient, is provided on the rul^r extruder 55. so corresponding gullet 78a t or 79a by a cutting mechanism 

Each strand 41 is retwisted arid conveyed through the 85. The cutting mechanism 85 has a rotating blade 86. 

mouthpiece 57 of the rubber extruder 55. Thus, as Accordingly, as shown in Figs. "15 (c) and 16 (c), the in 

shown in Figs. 7, 8, and 12(d), the rubber coating layer ternal belt 73 arid the external belt 74 are manufactured. 

58 is formed on the outer surfaces of the strands 41 . As The belts 73; 74 are separated from the periphery of the 

a result, a flat ribbon-like rubber membrane coated 55 conesponding winding drum 78, 79 by a separating 

strand 72 is manufactured member, which is riot shown in the figures. Then, the 

[0085] The latter manufacturing method for continu- belts 73, 74 are transferred to a perforated tray 87. 

ously manufacturing a belt from the ribbon-like rubber [0090] As shown in Figs. 13 and 14, the belt forming 
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mechanism 76 includes a forming drum 88 and a rolling 
device 89. The perforated tray 87, on which the internal 
belt 73 is placed, moves to the position under the form- 
ing drum 88 along a rail, which is not shown in the fig- 
ures. The internal belt 73 on the perforated tray 87 is 
adhered to the periphery of the forming drum 88 by the 
pressing operation of the rolling device 89 so that cohe- 
sion occurs between the wraps of the internal belt 73. 
Then, the perforated tray 87, on which the external belt 
74 is placed, moves to the position under the forming 
drum 88 The external belt 74 on the perforated tray 87 
is adhered to the periphery of the forming drum 88 so 
that cohesion occurs between the wraps of the external 
belt 74. Thus, the internal belt 73 and the external belt 
74 are applied to one another Then, the internal belt 73 
and the external belt 74 are separated from the fprrping 
drum 88. As a result, a bett used for a tire crown area is 
manufactured. : . y-' 

[0091] Accordingly, a belt with a length that is equiv- 
alent to one tire is automatically and continuously man- 
ufactured after manufacturing the ribbon-like rubber 
membrane strand 72, unless the size of the tire is 
changed. ,,.,r, • -. .. 

[0092] , Thus, according to the fourth embodiment, the 
following advantages are provided in addition to the ad- 
vantages (1 ) to (4) of the first embodiment. 
[0093] ^ (6) In the>manufacturi 

ber membrane coated st ran d in the fourth embod iment, 
the mbber membrane coating is; applied to a group of 
strands 41 to- form the ribbon-like rubber membrane 
coated strand,72 thereto not required to first 

form the rubber membrane coated ; strand with one 
strand 41 , and then to form the nbbon-like rubber mem- 
brane coated strand 72 with group of the rubber mem- 
brane coated strands. Thus, ^he : ribbpp -like rubber 
membrane coated strand 72 is easily man^ 
[0094] (7) In the manufacturing apparatus for the belt 
in the fourth embodiment, the belt is continuously man- 
! ufactured using the ribbon-like rubber membrane coat- 
■ _ ) ed strand;72 manufactured by the manufacturing appa- 
ratus for the rubber membrane coated strand. There- 
fore, it is not required to store the ribbon-like rubber 
membrane cx)ated strand 72 after it is manufactured. 
Thus, the belt is efficiently manufactured continuously 
after the ribbon-like rubber membrane coated strand 72 
is manufactured. 

(Fifth Embodiment) 

[0095] A fifth embodiment of the present invention will 
now be described with reference to Figs. 17 to 24. The 
differences from the above embodiments will mainly be 
discussed below. ; 

[0096] The man ufactu ring apparatus of the fifth em- 
bodiment includes a first manufacturing apparatus and 
a latter manufacturing apparatus. The first manufactur- 
ing apparatus manufactures the ribbon-like rubber 
membrane coated strand shown in Figs. 17 and 18. The 



latter manufacturing apparatus manufactures a body ply 
continuously after the rubber membrane coated strand 
is manufactured, as shown in Figs. 21 and 22. As shown 
in Figs. 1 7 and 1 8, the manufacturing apparatus for the 

5 rubber membrane coated strand includes a bobbin rack, 
a liquid rubber bath 43, or rubber supplying means, a 
drying chamber 54, or post-treatment means, a rubber 
extruder 55, or rubber supplying means, and a tensile 
conveying mechanism 67. 

10 [0097] The bobbin rack has eight bobbins 69, the 
structures of which are substantially the same as that of 
the fourth embodiment. The strand 41 is wound around 
each bobbin 69. Each strand 41 of the fifth embodiment 
is formed by twisting the filaments 41 b, which are made 

is of polymeric material as in the second embodiment. As 
shown in Figs. 17, 18, and 20 (a), when the tensile con- 
veying mechanism 67 starts operation, eight strands 41 
are unwound from the corresponding bobbin 69. The 
strands 41 are aligned laterally with predetermined 

20 spaces between one another. Then, the strands 41 are 
conveyed in the longitudinal direction at a predeter- 
mined speed. 

[0098] As shown in Figs. 1 7 to 1 9, eight combinations 
of guide rollers 44, 45 and 46, the untwisting device 48, 

25 and a driving motor 63 are arranged in the liquid rubber 
bath 43 next to each other in correspondence with the 
conveying passage of each strand 4 1 . The gu ide roll ers 
are structured in the way of the second embodiment. As 
shown in Figs. 19 and 20 (b), the rotor 49 of each un- 

30 twisting device 48 is rotated by the ^ dnving rnotor 63 in 
the direction of twisting the strand 41 . Each filament 41 b 
of the corresponding strand 41 is conveyed through one 
of the openings 51 and the corresponding groove 52 of 
the rotor 49 of the untwisting device 48. Thus, the 

35 strands 41 are untwisted and a predetermined space S 
is formed between the filaments 41a. . K ^ 

[0099] In this state, each strand 41 ■ is conveyed 
through the liquid rubber 47 in the liquid rubber bath 43 
As shown in Fig. 20 (c), a rubber layer 53 is formed on 

40 the periphery of the filaments 41b of each strand 41 si- 
multaneously Furthermore, after the filaments 41b of 
each strand 41 pass through the untwisting device 48, 
the filaments 41b of each strand 41 are retWisted by 
elasticity. ; ^ 

45 [0100] As shown in Figs. 17 and 18, a pair of rollers 
70 and 71, which have the structure of the rollers 70, 71 
of the fourth embodiment, are located in the drying 
chamber 54. The strands 41 , which have been coated 
with the rubber layer 53, are conveyed through the dry- 

50 ing chamber 54 while following the rollers 70, 71 .Thus, 
the entire length of the rubber layer 53 on each strand, 
41 is dried uniformly. 

[0101] Furthermore, a mouthpiece 57, which is similar 
to that of the first and fourth embodiments, is provided 
55 on the rubber extruder 55. The strands 41 are retwisted 
and conveyed through the mouthpiece 57 of the rubber 
extruder 55. Thus, as shown in Figs. 17, 18, and 20 (d). 
the rubber coating layer 58 is formed on the entire pe- 
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nphery of the strands 41 . As a result, the flat ribbon-like 
rubber membrane coated strand 72 is manufactured. 
[01 02] A latter manufacturing method for continuously 
manufacturing the body pry from the ribbon-like rubber 
membrane coated strand 72 is described below. As 
shown in Figs 21 and 22, the latter manufacturing ap- 
paratus includes a ply manufacturing mechanism 91 
and a ply forming mechanism 92. The ply manufacturing 
mechanism 91 manufactures a cylindrical wound body 
from the ribbon-like rubber membrane coated strand 72. 
The ply forming mechanism 92 manufactures the body 
ply from the cylindrical ply. 

[0103] In the ply manufacturing mechanism 91 , a pair 
of winding drums 94; 95 are arranged vertically at a pre- 
determined distance from one another in the stand 93. 
The winding drums 94, 95 can be reversed about a ful- 
crum 96 by a reversing mechanism, which is not shown 
in the figures, so that the vertical positions of the drums 
are reversed While one of the winding drums 94 and 
95 is at the upper position, the ribbon-like rubber mem- 
brane coated strand 72 is guided by a guiding mecha- 
nism 97 so that each strand 72 is wound around the pe- 
riphery of one of the winding drums 94, 95 so that co- 
hesion occurs between the wraps of the ribbon like 
strand 72. As shown in Fig 22, a cylindrical wound body 
98 with a desired length is formed. Then, the vertical 
pos it ion of the winding drums 94, 95 is reversed by the 
reversing mechanisrn. Thus, one of the winding drums 
94 and 95, on which the cylindrical wound body 98 is 
formed, is IcK^ateU at the lower position. 
[0104] In this state as shown in Fig. 23 (a), a cutting 
mechanism 99 approaches the cylindrical wound body 

98 on the one winding drum 94, 95, which is at the lower 
position. The cutting mechanism 9i9 cuts the cylindrical 
wound body 98 along its length; The cutting mechanism 

99 includes a pressure roller 1 00, a cutter 101; and a 
separating me>7>te 

1 02 move integrally along the length of the cytinbrical 
wound bp^ 98: Tf^ cyl^ is cut by 
the cutter 1 01 Then, the separating member 1 02 sep- 
arates the cut edge of the cylindrical wound body 98 
from mo periphery of the one winding drum 94, 95. 
[01 05) Next, the one winding drum 94, 95 rotates so 
that the cut edge of the cylindrical wound body 98 hangs 
down. In this state; as shown in Fig. 23 (b), the separat- 
ing bar 103 is inserted between the cut edge of the cy- 
lindrical wound body 98 and the peripheral surface of 
the one winding drum 94, 95. The cylindrical wound 
body 98 is forcefully separated from the peripheral sur- 
face of the one winding drum 94, 95 in correspondence 
with the simultaneous movement of the separating bar 

103 and the rotation of the winding drums 94, 95. The 
separated cylindrical wound body 98 is transferred to 
the tray 104; which is waiting below one of the winding 
drums 94, 95. 

[0106] As shown in Figs 21 and 22, the ply forming 
mechanism 92 includes a forming drum 105 and a 
seaming apparatus 106 An opening 105a, which ex- 



tends along the length of the drum 1 05, is provided on 
the periphery of the forming drum 105. The tray 104, on 
which the cut cylindrical wound body 98 is placed, 
moves to a position under the forming drum 105 along 
5 a rail, which is not shown in the figures. The relative 
movement between rotation of the forming drum 1 05 
and the tray 1 04 winds the cylindrical wound body 98 
that is on the tray 1 04 around the periphery of the form- 
ing drum 105 so that cohesion occurs between the cy- 

10 lindrical wound body 98 and the periphery of the forming 
drum 105. The seaming apparatus 1 06 moves to a po- 
sition corresponding to the forming drum 1 05. 
[0107] As shown in Fig 24 (a), the forming drum 105 
rotates by a predetermined angle so that the opening 

is 105a of the forming drum 1 05 is at the top. The opening 
105a is where the leading and the trailing ends of the 
cylindrical woundbody 98 meet each other. In this state, 
as shown in Figs. 24 (b) and 24 (c), the seaming appa- 
ratus 1 06 moves along the opening 1 05a of the forming 

20 drum 105. The seaming apparatus 106 joins the start 
and the end of winding of the cylindrical wound body 
105 so that the body ply is manufactured. 
[0108] Thus, according to the fifth embodiment, the 
following advantages are provided in addition to the ad- 

25 vantages described in (1 ) , (2), and (4) to (6) of the above 
embodiments. - • 

[0109] (8) In the apparatus for manufacturing the ply 
in the fifth embodiment, body ptys are continuously man- 
ufactured using the ribboh-like rubber membrane coat- 

30 ed strand 72 that is manufactured by the manufacturing 
apparatus for the rubber membrane coated strand 
Therefore, it is not required to store the ribbon-like rub- 
ber membrane coated strand 72 after it is manufactured. 
Thus, body plys are efficiently manufactured cbhtihii- 

35 ously after the ■ribboh^like rubber membrane coated 
strand 72 is manufactured 

(Sixth Er^ob^meht) 

40 [0110] A sixW 

will now be desdribe^ 

bodiment will mainly be discussed below; ^ 
[0111] In the sixth embodiment; as shown in Fig. 25, 
a single-strudure rubber extruder 1 08, which fUhctioris 
as the rubber supplying means; is provided instead of 
the liquid rubber bath 43 and the rubber extruder 55 of 
the first embodiment. A rotor 49 of the untwisting device 
48 is rotatably supported by a metal bearing 109 at the 
inlet of the rubber extruder 108. The untwisting device 

50 as has the same structure as that of the first embodi- 
ment. Each filament 41a of the strand 41 is conveyed 
through one of the openings 51 and the corresponding 
groove 52 of the rotor 49 of the untwisting device 48: 
Thus, the strand is untwisted and the predetermined 

55 space S is forrhed between the filaments 41a. 

[0112] A mouthpiece 110 is provided at the outlet of 
the rubber extruder 108. The strand- 41 is conveyed 
through the mouthpiece 110 as each filament 41 a of the 
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strand 41 is retwisted by its own elasticity. Accordingly, 
the rubber membrane layer 58 is formed on the entire 
periphery of each filament 41a. As a result, the rubber 
membrane coated strand 59, which is made of one 
strand 41 , is manufactured. 

[0113] Thus, according to the sixth embodiment, the 
following advantages are provided in addition to the ad- 
vantages (1) to (4) of the above embodiments. 
[01 1 4] (9) In the apparatus for manufacturing the rub- 
ber membrane coated strand of the sixth embodiment, 
the untwisting device 48 is provided at the inlet of the 
rubber extruder 108. The rubber membrane layer 58 is 
formed on the entire periphery of each filament 41 a as 
the strand 41 is untwisted by the untwisting device 48. 
Therefore, it is not required to provide the liquid rubber 
bath 43, which functions as the rubber supplying means, 
and the rubber extruder 55 as in the first embodiment. 
Accordingly, the structure of the manufacturing appara- 
tus is simplified and the rubber membrane coated strand 
59 is efficiently manufactured. 

(Seventh Embodiment) 

[0115] A seventh embodiment of the present inven- 
tion will now be described The differences from the oth- 
er embodiments will mainly be discussed bejow. 
[0116] In the seventh embodiment, as shown in Fig. 
26, a single-structure rubber extruder 11 2, which func- 
tions as the rubber supplying means ; is provided instead 
of the liquid rubber bath 43 and the rubber extruder 55 
of the fourth embodiment. Each rotor 49 of the untwist- 
ing device 48 is rotatably arranged next to another by 
means of a metal bearing 113 aWhe inlet of the rubber 
extruder 112. The untwisting device 48 has the same 
structure as that of the. f jrst and the fourth emlDodiments. 4 
The strands 41 are aligned laterally. Each filament 41a \ 
of the corresponding strand 41 is conveyed through ope : 
of the openings 51 and the corresponding groove 52 of 
each rotor 49 of the untwisting. device 48,.Thus, each 
strand 41 is untwisted, and the predetermined space S , 
is formed between the filaments 41a. 
[01 1 7] A mouthpiece 1 1 4 is provided at the outlet of 
the rubber extruder 1 1 2. The strand 41 is conveyed 
through the mouthpiece 1t4 as the filannents 41a of the 
strand 41 are retwisted by their own elasticity.; Accord- 
ingly, the rubber membrane layer 58 is fomied on the 
entire periphery of each strand 41. As a result, the rib- 
bon-like rubber membrane coated strand 72, which is 
made of strands 41, is manufactured. 
[0118] Thus, according to the sixth embodiment, the 
following advantages are provided in addition to the ad- 
vantages (1) to (4), (6), and (7) of the above embodi 
ments. •• .• : \ - u. i; 

[0119] (10) In the apparatus for manufacturing the 
rubber membrane coated strand of seventh embodi- 
ment, the rotors 49 of the untwisting device 48 are ar- 
ranged next to each other at the inlet of the rubber ex- 
truder 112. The rubber membrane layer 58 is formed on 



the entire periphery of the strands 41 as each strand 41 
is untwisted by the rotors 49. Therefore, it is not required 
to provide the liquid rubber bath 43, which functions as 
the rubber supplying means, nor the rubber extruder 55, 
5 as in the other embodiments. Accordingly, the structure 
of the manufacturing apparatus is simplified and the rib- 
bon-like rubber membrane coated strand 72 is efficiently 
manufactured. 

10 (Eighth Embodiment) 

[0120] An eighth embodiment of the present invention 
will now be described. The differences from each em- 
bodiment will mainly be discussed below. 

15 [0121] In the eighth embodiment, as shown in Figs. 
27 and 28, a first untwisting roller 116, a second untwist- 
ing roller 117, and a third untwisting roller 118 are pro- 
vided in the liquid rubber bath 43, which functions as the 
rubber supplying means. The first, second, and third un- 

20 twisting rollers form the untwisting device 48. The posi- 
tion of the rollers can be changed, among an upper po- 
sition, a lower position, and a middle position. The un- 
twisting rollers are gradually displaced along their axes 
in one direction. A first stranding roller 11 9 and a second 

25 stranding roller 1 20 are proyidedin the liquid rubjberbath 
43 to follow the untwisting rollers 1 1 6, 117, and 11 8. The 
position of the first and second stranding rollers can be 
changed between a lower position and an upper posi- 
tion. The stranding rollers are gradually displaced along 

30 their axes in the other direction. The second untwisting 
roller 117, the third untwisting roller 118, and the first 
stranding rollcr : 119 are immersed in the li^ rubber 47 
of the liquid rubber bath 43. 

[01 22] The strand 41 , which is formed of filaments 41 a 

35 made of polymenc material is conveyed around the 
first, second, and third untwisting rollers 116, 117, 118. 
The strapd 41. is bent and inclined in one direction of the 
rotational axis. This causes thestrand 41 to deform and 
untwist., Thus, the strand 41 is untwisted. In this state, 

40: the rubber layer 53 is formed on the periphery of the 
strand 41 . Then, the strand 41 is conveyed around the 

v ; .;' first stranding roller 119 and the second stranding roller 
120 The strand 41 is bent and inclined in the other 
.. rection of the rotational axis. This causes the strand 41 

45 to deform and retwist. Thus, the strand 41 is retwisted. 
[0123] Thus, according to the eighth embodiment, the 
following advantages are provided in addition to the ad- 
vantages (1 ), (3), .and.(4) of the above embodiments. 
[0124] (11) In the apparatus for manufacturing the 

50 rubber membrane coated strand of the eighth embodi- 
ment, the strand 41 is conveyed around the first, sec- 
ond, and third untwisting rollers 116, 117 : 118. The 
strand 41 is bent and inclined in one direction of the ro- 
tational axis so that the strand 41 is untwisted. Then, the 

55 strand 41 is conveyed around the first stranding ro|ler 
119 and the second stranding roller 120. The strand 41 
is bent and inclined in the other direction of the rotational 
axis so that the strand 41 is retwisted. The structure of 
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the eighth embodiment is simple with only rollers 116 to 
1 20. The eighth embodiment is suitable for manufactur- 
ing the rubber membrane coated strand 59 from the 
strand 41 that has a weak stranding force. For example, 
the strand 41 , which is formed by twisting the filaments 5 
41a made of polymeric material, may be suitable: 

(Ninth Embodiment) 

[0125] A ninth embodiment of the present invention 10 
will now be described. The differences from each em- 
bodiment will mainly be discussed below. 
[01 26] In the ninth embodiment, as shown in Figs. 29 
and 30, the untwisting device 48 includes an annularfirst 
rotor 124 and a second rotor 126 the annularfirst rotor « 
124 is rdtatably supported by a supporting member 122 
by a metal bearing 123/ The second rotor 126 is sup- 
ported in the first rotor 124 by a metal bearing 125 to 
relatively rotate/ Nine openings 127 are formed in the 
first rotor 124 and are spaced apart by predetermined 20 
angular intervals so that the strand 41 is separated and 
passed through the openings Three openings 1 £8 are 
formed in the second rotor 126 and arc spaced apart by 
predetermined angular intervals so that the strand 41 is 
separated and passed through the openings 128. 25 
[0127] Each strand 41 ; which is formed by twisting 
twelve filaments 41 a made of metal material, or each 
strand 41 , which is formed by twisting twelve filaments 
41b made of polymeric material, ts conveyed through 
the openings* 127 of the first rotor 124 and the openings 30 
128 of the second rotor 126. The first and second rotors 
124. 126 rotate respectively arid the strand 4 i is untwist- 
ed . " ■■" V r 
(0126) Thus according to the ninth embocterhent, the 
following advantages are provided m addition to the ad- 35 
vantages (1 ) to (4) of the above embodiments: 
[0129] (12) In the apparatus fpr manufacturing the 
rubber membrane coated strand of ninth embodiment, 
the untwisting device 48 includes the rotatabty support 1 
ed annular first rotor 124 and the second rotor 126, 40 
which is supported in the first rot6r124 lo rotate relative 
to the first rotor 124 The openings 127 and 128 are 
formed m the rotors 12^ 

the filaments 41 a or 41 b of the strand 41 are separated 
and passed through the openings Accordingly, the 45 
strand 41 is reliably untwisted evert when the rubber 
membrane coated strand 59 is manufactured using a 
strand 41 that is formed by twisting filaments 41a or 41b 
in multiple layers 

(Embodiment Regarding Tire) 

[0130] A tire, in which the rubber membrane coated 
strand 59 or the ribbon-like rubber membrane coated ;x 
strand 72 manufactured by the manufacturing appara- 55 
tus of these embodiments is buried as a reinforcer of the 
tire, is described below 

[0131] As shown in Fig. 31, an inner belt 132 arid an 



outer belt 133 are buried atthe crown area of the inflated 
radial tire 131. A body ply 134 is buried from the crown 
area to the sides. Each edge of the body ply 1 34 is folded 
over to encompass a bead wire 135 and a bead filler 
136 at the bead area. A side-reinforcing ply 137 is pro- 
vided on the outer side of the body ply. 
[0132] Edge bands 138 are buried outward of the 
belts 132, 133. A hard rubber ring 139 is provided at 
each edge of and inward of the belts 132, 133 The rub- 
ber ring 139 includes damping rubber. The cross-sec- 
tion of the rubber ring 139 is a compressed triangle The 
belts 1 32, 1 33 are sandwiched arid retained by the edge 
band 138 and the rubber ring 139; Instead of providing 
the edge band 138 on each edge of the belts 132 arid 
133 as shown in Fig. 31, the edge band 138 may be 
provided along the entire width of the belts 132 and 1 33 
as shown in Fig. 32. ' <•;• 

[0133] In the above mentioned radial tire 131, the rib- 
bon-like rubber membrane coated strand is used to form 
the belts 132 and 133, as shown in Fig • 33 (a). The rib- 
bon-like rubber membrane coated strand is formed by 
applying the rubber membran* coating with the rubber 
extruder on eight parallel rubber membrane coated 
strands 59. Each rubber membrane coated strand 59 
includes the strand 41 / which is formed by three fila- 
ments 41 a made of metal material and which is manu- 
factured according to the first embodirneht. On an as 
req uired basis -the ribbbn-like rubbermembrane coated 
strand is used to form the belts 132, 133, as shown in 
Fig 33 (b) The nbbon-like rubber membrane coated 
strand is formed by applying the rubber membrane coat- 
ing on the parallel rubber mertibrane coated strands 59. 
Each rubber membrane coated strand 59 includes the 
strand 41, which is forrtied by seven filaments 4 1 a made 
of metal material and which is manufactured according 
to the third embodiment. -Further, twd ply belts / which 
are manufactured continuousry afterthe ribbon-like rub- 
ber membrane coated strand 72 is manufactured in the 
fourth embodiment; may be 1 used as'the belts 132, 133 
[0134] As shown in Fig: 34 (a), the rubber membrane 
coated strand 59 is used as the edge band 138. The 
mbber itiembrane coated strand 59 includes the strand 
41 , which is formed by three f ilarrients 41 b made of pol- 
ymeric material arid which is rra 
the second embodiment. Also; on an as required basis, 
the rubber membrane coated strand 59, which includes 
the strand 41 , which is formed of three filaments 41a 
made of metal material and which is manufactured ac- 
cording to the first embodiment, may be used. In these 
cases, the rubber membrane coated strand 59 is pref ^ 
erably deformed- For example, the rubber membrane 
coated strand 59 may be corrugated or coiled along its 
length. Furthermore, as shown in Fig. 34 (b), a ribbon- 
like ply 141 may be used as the edge band 1381 The 
ribbon-like ply 141 is formed by applying the rubber 
membrane coating to parallel hybrid filaments 140, 
which are a combination of polyester and nylon 
[01 35] As shown in Figs: 35 (a) and 35 (c), the ribbon- 
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like rubber membrane coated strand is used to form the 
body ply 134. The ribbon like rubber membrane coated 
strand is formed by applying the rubber membrane coat- 
ing with the rubber extruder to eight parallel rubber 
membrane coated strands 59. The rubber membrane 5 
coatedstrand 59 includes the strand41 .. which is formed 
of filaments 41b made of polymeric material and which 
is manufactured according to the second or third em- 
bodiment. Also, the body ply, which is manufactured 
continuously after the ribbon-like rubber membrane io 
coated strand 72 is manufactured in the fifth embodi- 
ment, may be used as the body ply 1 34. 
[0136] In these cases, as shown in Fig. 35 (b), the rub- 
ber membrane coated strand 59 may be used to form 
the side-reinforcing ply 137 attached to the body ply 1 34, is 
The rubber membrane coated strand 59 includes the 
strand 41 , which is formed of filaments 41 b made of pol- 
ymeric materia|ancj>vhich is manufactured according to 
the second embodiment. The rubber membrane coated 
strand 59 of the side-reinforcing ply 137 may be de- 20 
formed. For example, the rubber membrane coated 
strand 59 may be corrugated or coiled along the length. 
When the deformed rubbermembrane coated strand 59 
is used to form the side-reinforcing ply 137, trie de- 
formed rubbermembrane coated strand 59 is preferably 25 
used also to form the body ply 134 as shown in Figs. 36 
(a) to 36(c). ; > ... 

[0137] Furthermore, as shown in Figs. 37 (a) and 37 
(c), a ribbon-like ply 141 , which is formed by applying 
the rubber membrane coating to parallel hybrid fila- 30 
ments 140 that are deformed, may be used as the body 
ply 134. For example, the parallel hybrid filaments 140 
may be corrugated or coiled. As shown in F^ 
and 38 (c) ; ribbfpn : like ply, 141 , which is formed by ap- 
plying the rubber membrane coating to paralle ; 35 
hybrid filaments 140, may f be, used. In these pases, as 
shown in Fig? 37 (b) and 38 (b), the deformed hybrid 
filament 140:pMrje straight : hybrid filament 140 are used- 
as the, side- reinforcing ply 137- N r , - ^ 
[0138] , Accordingly, in the inflated radial tire 1 3/t of this , *o 
embodiment, the rubber membrane coated strand 59 or 
the ribbon-like rubber membrane coated strand 72, v 
which are manufactu red by the manufacturing appara- : 
tus of each embodiment, are usedas the belts 132, 133, 
the body ply 1 34, and the edge band 1 38. Therefore, 45 
the combination of the filaments and the rubber is uni- 
form and integrated. Thus, the tire allows less play 
against the compression, tension, and twist compared . 
with the prior art. Accordingly, the strength and speedy 
of operation response arejmprpved^^^v lr . . r ;, : .-,- ^ v ;. r 50 
[0139] In the inflated ^ 

1 38 andthe hard rubber rings 139 sandwich and retain 
the belts 132, 133. The cross-section of each rubber ring 

1 39 is a compressed triangle. This structure resists de- 
formation of the belts 132, 133, The bead area reinforc- , 55 
ing layer, such as the bead wire 1 35, is provided. There- 
fore, the integration of the tire and the rim is improved 
and quick response is obtained. As a result, the belts 



1 32, 1 33, and the side wall of the tire can be thinner and 
lighter. In an experiment with 15 and 16-inch radial tires, 
the weight was reduced by approximately 15 to 20 %. 
[0140] Furthermore, since deformation of the belts 
132, 133 is resisted and the integration of the tire and 
rim is improved, the driving stability is improved. Vehicle 
comfort is improved by using deformed rubber mem- 
brane coated strands 59 for the body ply 134, the side- 
reinforcing ply 137, and the edge band. For example, 
the rubber membrane coated strands 59 may be corru- 
gated or coiled. 

(Further Embodiment) 

[01 41 ] The embodiments may be modified as follows. 
[0142] According to the first to seventh embodiments, 
the number of openings 51 and grooves 52 on the rotor 
49 of the untwisting device 48 may be changed such 
that strands 41 haying different numbers of filaments 
41a, 41b can be applied. 

[0143] According to the eighth embodiment, the 
number of untwisting roller 116 to 118 forming the un- 
twisting device 48 and the number of stranding roller 
119, 120 maybe changed such that the strands 41 hav- 
ing different stranding forces can be used. 
[0144] According to the ninth : .embodiment, the 
number of openings 1 27, 128 on each rotor 124, 126 of 
the untwisting device 48 may be changed such that 
strands 41 with different numbers of filament 41a, 41b 
can be used. 

[0145] In the above further embodiments, substantial- 
ly the same advantages as ; each emb^dirhent can be 
obtained. ://; •-. ••' 

[0146] In the specification, to "retwist" after the strand 
is untwisted means to allow the strand to retwist natu- 
rally or to forcefully retwist the strand, .•; 



Claims / o- b---\,v-l v y,~: . : ; ^ ;; • . : - \ . 

1. A rubber, membrane coated ! strand, wherein the 
strand is formed by twisting filaments, character- 
ized in that the filaments are untwisted and 
determined space is formed between one another, 
wherein the rubber membrane coating is applied to 
the periphery of each filament, and wherein the fil- 
aments are retwisted. 

2. The rubber membrane coated strand according to 
claim 1, characterized in that each filament is 
made of metal material. .. - . ... i/t . 

3. The rubber membrane coated strand according to 
claim 1, characterized in that each filament is 
made of polymeric material . 

4. The rubber membrane coated strand according to 
claims 2 or 3, characterized in that a priming treat- 
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ment is performed on each filament. 

5. The rubber membrane coated strand according to 
any one of claims 1 to 4, characterized in that the 
rubber membrane coating is applied to the entire 
group of strands so that the strands form a ribbon. 

6. A belt, characterized in that the belt is manufac- 
tured using the ribbon according to claim 5. 

7. A ply, characterized in that the ply is manufactured 
using the ribbon according to claim 5. 

8. A tire, characterized in that the tire uses at least 
one of the belt according to claim 6 and the ply ac- 
cording to claim 7 



14. The manufacturing apparatus for the rubber mem- 
brane coated strand according to claim 13, charac- 
terized by twisting means for retwisting untwisted 
filaments. 

5 

15. The manufacturing apparatus for the rubber mem- 
brane coated strand according to any one of claims 
1 2 to 14, characterized by pretreatment means for 
performing pretreatment on the strand upstream of 

io the rubber supplying means. 

16. The manufacturing apparatus for the rubber mem- 
brane coated strand according to any one of claims 
1 2 to 15, characterized by post-treatment means 

is for performing post-treatment on the strand down- 
stream of the rubber supplying means; 



9. An untwisting device for the strand, characterized 
in that paths are formed in a rotor substantially in 

an axial direction, wherein the rotor is rotatable 20 
about an axis, and wherein each filament of the rub- 
ber membrane coated strand is separated and in- 
serted through one of the paths 

10. An untwisting device for the multiple-lay 25 
characterized in that 1 paths are formed in rotors 
substantially in an axial direction , wherein the rotors 
are coaxial, and wherein each filament of the strand 

is separated and inserted through one of the paths 

* 30 

11. The untwisting device for the strand according to 
claim 9, chairacterized in that rotating means is 
provided to apply a rotational force to the rotor in 
the direction of twisting! 

■ ,r.,: • ' ■ ■ ■' 35 

12. A manufacturing apparatus for the rubber men> 
brane coated strand, characterized by : 

the untwisting device for strand according 'W'^p 
any one of claims 9 to 11 ; and *o 
rubber supplying means downstream of the 
strand with respect to the untwisting device, 
wherein the rubber supplying means applies 
the rubber membrane coating to the periphery 
of each untwisted filament: 45 

13. A manufacturing apparatus for a rubber membrane 
coated strand, wherein the strand is formed by 
twisting filaments, characterized by: 

rubber supplying means including a container 
for liquefied rubber; 

guiding means for guiding the strand to run 
through the rubber supplying means;' and 
untwisting means for untwisting each filament 55 
so that the rubber membrane is coated all 
around each filament when the strand is guided 
through the rubber supplying means. 



17. A manufacturing method for the rubber membrane 
coated strand, characterized in that the strand, 
which is formed by twisting filaments, is untwisted 
so that a predetermined space is formed between 
the filaments, wherein, ir* this state, the rubber 
membrane coating is applied to the periphery of 
each filament, arid wherein the filaments are 

. retwisted '■ ■■ 1 : - ^ ' 

18. The manufacturing method for the rubber mem- 
brane coated strand according to claim 17, charac- 
terized in that the rubber membrane coating is ap- 
plied to a group of sf rands so that the strarids forrii 
a ribbon. 

19. A mariufactunhg rhethod for a belt, characterized 
in that the belt is rnahiifactu red using the Hbbdn- 
iike riibbef membrane coated strand manufactured - 
bythernanufacturirig method according to clairn 18. 

20. A rh'ahuf acturing method for a pry, characterizecf in 
that the ply is manufactured using the ribbon-like 
rubber membrane coated strand manufactured by ' 
the manufacturing method according to claim 18. 

21. A manufacturing method for the ply according to 
claim 20, characterized in that a priming treatment 
is performed on the filaments before the rubber 
membrane is coated. 

22. A manufacturing method for a tire, characterized 
in that the tire is man uf act u red using at least one 
of the belt manufactured by the manufacturing 
method according tti claim 1 9 arid the ply manufac- 
tured by the rhahufacturing method according to 
claims 20 or 21. " : 

23. A manufacturing method for a ti re , wherei n a tire is 
manufactured using a rubber membrane coated 
strand, wherein the rubber membrane coated 
strand is manufactured by untwisting the strand, 
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which is formed by twisting filaments, wherein a pre- 
determined space is formed between the filaments, 
wherein the rubber membrane coating is applied to 
the periphery of each filament while the filaments 
are separated, and wherein, the filaments are s 
retwisted. 

24. The rubber membrane coated strand according to 
any one of claims 2 to 4, characterized in that the 
rubber membrane coated strand is formed by ap- 10 
plying the rubber membrane coating to the strand, 
wherein the rubber membrane coated strand is 
aligned next to one another strand to form a ribbon. 

25. The rubber membrane coated strand according to is 
any one of claims 1 to 4 and 24, characterized in 
that each filament has a uniform cross-sectional 
shape and uniform characteristics. 
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